A total of 210, 3-d-old Japanese quail chicks, (Coturnix japonica) allocated to 21 cages, each cage containing 10 chicks, that were received seven diets with three replication of each diet. Experimental diets were arranged with five levels 150, 300, 600, 1200 and 2400 phytase enzyme unit ( FTU/Kg) with commercial name (Natuphos 500) as treatments1, 2, 3, 4 and 5 respectively, and two control groups (positive and negative controls). At the end of each experimental period (each week to 45 days of ages), birds were weighed and feed consumption was recorded for feed efficiency computation. At the age of 45 days, four chicks were randomly selected from each treatment blood samples for subsequent determination of minerals (Ca, P and Mg) and alkaline phosphates (ALP) in serum. Data were subjected to analysis of variance using the general linear models (GLM) procedures of SAS software. Data showed that feed efficiency was not affected at periods of 9-16 and 37-45 days of ages by addition of phytase, but in other periods were significantly different (P < 0.05). Liver weight in treatment 5 (4.68 ± 0.23gr) at 45 days of age was more than other groups that had significant difference (P<0.05) Quails of treatment 4 had Calcium (Ca) and Phosphorus (P) 10.19 ± 0.80, 7.11 ± 0.46 mg/dl respectively that were more than other groups. The amount of Magnesium on treatment 1(3.27 ± 0.15 gr), positive control (3.27 ± 0.15 gr) and negative control (3.56 ± 0.15gr) which were not significantly different (P > 0.05), whereas treatment1 and control groups had significant differences with other treatments (P < 0.05). The Alkaline phosphates of treatment 5 (366.83 ± 38.07 IU/L) in blood serum 45 days of age represents the most increase among other treatments, which had significant differences with treatment 1 (124.99 ± 50.80 IU/L) and control groups, although weren't significant difference with the treatments 2 (260.26 ±50.01IU/L) and treatments 3(288.37 ± 40.64IU/L).
Introduction
The primary constituents of diets for poultry are plant-based ingredients which come primarily from the seeds of plants. Most of the stored phosphorus in plants is found in seeds mainly as a component of a molecule called phytin. Phytin-phosphorus is poorly available to poultry, and this availability varies both within and among ingredients. The enzyme phytase releases phosphate groups from phytin potentially making this released phosphorus available to the animal. Phytase is the only recognized enzyme that can initiate the release of phosphate from phytin (International Union of Biochemistry, 1979) . Nelson et al., (1968) demonstrated that the addition of the enzyme phytase to grains and feeds was an effective way to increase phosphorus (P) availability to poultry.
At the age of 45 days, four quails were randomly selected from each treatment and weighed, and were killed, for liver weight and blood samples for subsequent determination of minerals (Ca, P and Mg) and alkaline phosphates (ALP) in serum. A total 84 blood samples (8-10 cc) collected for to assigning Ca, p, Mg elements by photometric system and alkaline phosphates enzyme (ALP) by photometric system by method Deutsche Gesellschaft für klinische Chemie (1972) .
Data were subjected to analysis of variance using the general linear models procedures of SAS software (SAS Institute, 1998) . Statements of statistical significance are based on a probability of P < 0.05. 
Results and discussion
The effects of phytase enzyme on growth performance are summarized in Table 2 . The main effects data indicated that the body weights at 23 and 45 days of ages weren't significantly different, and at the other ages (16, 30 and 37 days of age) were significantly different, but in all stages positive control with other experiment treatments weren't significantly different (P < 0.05). Body weight at 45 days of age in treatment of 5 was 173.77 ± 13.40 gr that showed more than other treatments, and treatment of 3 in the same age with 156.00 ± 13.40 gr was the lowest among other treatments Table 2 ). Data also showed that feed efficiency (Table 3) was not affected at periods of 9-16 (FE1) and 37-45 (FE5) days of ages by addition of phytase, as a result of simultaneous showed in weight gain, but in other periods were significantly different(P < 0.05). In this study, feed efficiency weren't different between the positive and negative control groups (Table 3 ) in any periods (P < 0.05).
These results were similar to those obtained by Perney et al., (1993) , Sebastian et al., (1996) , Ahmad et al., (2000) and Viveros et al., (2002) those have reported on broiler. Although, RamaRao et al., (1999) reported improved feed efficiency with supplemental phytase. These contrasting results may be due to a number of factors including phytase source, ingredients (type, source, phytate content), and dietary characteristics (processing, Vitamin D3 level, Ca:P ratio) (Ravindran et al., 1995a) . ab Values with in a column with no common superscript differ significantly (P < 0.05) and columns without superscript were not significantly different. ab Values with in a column with no common superscript differ significantly (P < 0.05) and columns without superscript were not significantly different.
Experimental diets were arranged with five levels 150, 300, 600, 1200 and 2400 phytase enzyme unit ( FTU/Kg) with commercial name (Natuphos 500) as treatments1, 2, 3, 4 and 5 respectively, and two control groups (positive and negative controls).
The effect of these treatments on liver weight (LW), Calcium (Ca), Phosphorus (P), Magnesium (Mg) and alkaline phosphates (ALP) blood serum at45days of age are presented in Table 4 . Liver weight in treatment 5 (4.68 ± 0.23gr) at 45 days of age was more than other groups that had significant difference (P<0.05) Quails of treatment 4 had Calcium (Ca) and Phosphorus (P) 10.19 ± 0.80, 7.11 ± 0.46 mg/dl respectively that were more than other groups. The main effects of data indicated that the increase in phytase content in the diet were not significantly different (P>0.05) for Ca retention at 45 days of age, but for P retention were significantly different (P<0.05) Diagram 1, 2 and Table 4 . The amount of Magnesium on treatment 1(3.27 ± 0.15 gr), positive control (3.27 ± 0.15 gr) and negative control (3.56 ± 0.15gr) which were not significantly different (P > 0.05), whereas treatment1 and control groups had significant differences with other treatments (P < 0.05) Diagram 3 and Table 4 . The Alkaline phosphates of treatment 5 (366.83 ± 38.07 IU/L) in blood serum 45 days of age represents the most increase among other treatments, which had significant differences with treatment 1 (124.99 ± 50.80 IU/L) and control groups, although weren't significant difference with the treatments 2 (260.26 ±50.01IU/L) and treatments 3(288.37 ± 40.64IU/L) Diagram 4 and Table 4 . These results were similar to those obtained by Sarcicek and Garipoglu (2005) in laying quails, but more than those obtained by Denek etal (2007) in Japanese quails. The decrease in serum alkaline phosphates associated with the diets supplemented with phytase might reflect the down regulation of this enzyme resulting from the increased availability of phosphorus (Huff etal.1998) .
Phytates (Phytic acid, mineral complexes), as well as very limited providing P availability to the animal in the absence of phytase, can also have other effects which can reduce nutrient digestibility and, consequently, animal performance (i.e. phytates in feed act as antinutrients). At neutral or basic pH, phytic acid can form complexes with divalent and trivalent cations. These minerals and trace elements attach themselves easily onto the phosphate molecule of phytic acid producing insoluble salts. Once these compounds are produced these cations are unavailable for absorption in the gut and, like phosphorus, these valuable nutrients are then also lost to the animal. If these insoluble salts react with fatty acids in the gut, insoluble metallic soaps are produced. It has been suggested that these soaps may lower fat digestibility and consequently may have an effect on energy availability. Phytic acid can also form complexes with proteins and starch. These can occur in the plant (native complexes) or during digestion in the gastrointestinal tract. In the highly acidic stomach region, amino acids are bound directly to phytate phosphorus creating an insoluble complex. In the less acidic intestine, multiple bonded mineral cations act as a bridge between phytate and protein. These complex compounds are more resistant to enzymatic digestion than their unbound counterparts. Moreover, phytates can also potentially decrease protein and starch digestibility by inhibiting, or binding to, digestive enzymes produced by the animal (e.g. pepsin and trypsin for protein degradation and alphaamylase for starch degradation). The ability of phytase to improve P availability by hydrolyzing phytate-bound P in poultry diets is well documented (Broz et al., 1994; Coelho and Kornegay, 1996; Qian et al., 1996 Qian et al., , 1997 . Increased utilization of P from phytate can therefore reduce supplementation of diets with inorganic P sources while maintaining normal growth of the bird. Values with in a column with no common superscript differ significantly (P < 0.05) and column without superscript was not significantly different.
Experimental diets were arranged with five levels 150, 300, 600, 1200 and 2400 phytase enzyme unit ( FTU/Kg) with commercial name (Natuphos 500) as treatments1, 2, 3, 4 and 5 respectively, and two control groups (positive and negative controls). One FTU is defined as the amount of enzyme that liberates micromole inorganic phosphorus per minute from 0.0051 mol/L sodium phytate at 37 J C and at pH = 5.5 * (gr) gram ** (mg/dl) mille gram per deciliter *** (IU/L) international unit per liter Diagram 1: Calcium of blood serum (mg/dl) quails at 45 days of age in different treatments.
Diagram 2: Phosphorus of blood serum (mg/dl) quails at 45 days of age in different treatments.
1 Experimental diets were arranged with five levels 150, 300, 600, 1200 and 2400 phytase enzyme unit ( FTU/Kg) with commercial name (Natuphos 500) as treatments1, 2, 3, 4 and 5 respectively, and two control groups (positive and negative controls). 1 Experimental diets were arranged with five levels 150, 300, 600, 1200 and 2400 phytase enzyme unit ( FTU/Kg) with commercial name (Natuphos 500) as treatments1, 2, 3, 4 and 5 respectively, and two control groups (positive and negative controls). 
